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—— Abstract

A CLINICAL STUDY OF ANESTHETIC EFFICACY OF ALKALINIZING
IN INFERIOR ALVEOLAR NERVE BLOCKS

Tae-Hwan Kim, Kyung-Wook Kim, Chul-Hwan Kim

chemical stability and longer shelf life.

penetrates nerve sheath, rapid onset and more intensity.

and postinjection discomfort.

lidocaine(p»0.05).
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These results suggest that addition of sodium bicarbonate to 2% lidocaine(1:100,
inferior alveolar nerve block is more effective for reduction of injection pain and onset time.

LIDOCAINE

Dept. of Oral & Maxillofacial Surgery, School of Dentistry, Dankook University

Inferior alveolar nerve block using lidocaine is the most frequent local anesthetic method in the dental
treatment, but clinically it is not always successful. The 2% lidocaine cartridge has been used commonly in
dental anesthesia. It contains vasoconstrictor and antioxidant, which presents low pH which provides

But alkalinized local anesthetics has less tissue trauma, easier dissociation of the non-ionized base which

In this study, in inferior alveolar nerve block, alkalinized lidocaine using sodium bicarbonate (experimen-
tal group) is compared with plain lidocaine (control group) about injection pain, anesthetic onset, duration

In inferior alveolar nerve block, alkalinized lidocaine using sodium bicarbonate showed lower injection
pain. There was significant difference statistically from plain lidocaine(p=0.019). Comparing with plain
lidocaine, alkalinized lidocaine produced more rapid onset (lip & pulp anesthetic onset), there was no sig-
nificant difference(p)0.05). but there was boundary significance (0.05(p=0.094<0.1).
produced higher anesthetic success rate than plain lidocaine, there was significant difference (p=0.016)

There was no significant difference in duration and postinjection discomfort between alkalinized and plain
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Table 1. Injection Pain

Visual Analogue Pain Scoring (mm)

Mean Min. Max. SD 'Le'vel of
Significance
E 2835 8 60 16.72 0.019
C 38.05 8 66 16.95 P<0.05

C : Controlled Group, E : Experimental Group, NS : No
Significant Difference

Table 2. Lip Anesthesia Onset

Onset of Lip Anesthesia (min.)

Mean Min. Max. SD ‘Le.vel of
Significance
E 5.78 2 15 3.11 0.605
C 6.28 4 9 1.89 NS

C : Controlled Group, E : Experimental Group, NS : No
Significant Difference

278

II. o+ 2t

OpEH =2 Al S&

=

VASE ] &3 AlSoA A+ 7 28.35mm, =
T Hat 38.05mm=E A@TAA R 5 HERARL
o ols HH AY BAALE o3 Aol7t T
(p=0.019). (Table 1)

90
A, 473 23 A 0% 92 B9 e it
)

ARTAM B 6.12%, hETolA B 8.3THCR
AATdN HaHer A& BdE Heloy, #oF
Thek 2 o AT (p)0.05). skAIRE o] = A
< U ATH0.05¢p=0.094¢0.1).(Table 3 &

162 el vt 37 vehd v 382 A3 alA
88% (A4 & 12%), dzxwlA 47% (A4 2d
53%)< YERIR AL, o= A% 23 gAH R fFolg 2}
0171' AA%Aq‘(p_0.016). (Table 4)

Abswrca of pmprick asnsalion

n =
" _p"-. E

[1] #

percEnisgs

H o

1 i ¥ & 8 B F o5 OB IBTTIXIT N NS

Fig. 1. Onset of lip anesthesia



Table 3. Pulp Anesthesia Onset
Onset of Pulp Anesthesia (min.)

Mean Min. Max. SD .Le.vel of
Significance
B 6.12 3 15 3.94 0.094
C 8.37 4 15 3.85 NS

C : Controlled Group, E : Experimental Group, NS : No
Significant Difference

Table 4. Anesthetic Success
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Fig. 2. Onset of pulp anesthesia

Table 5. Duration

Success Slow Onset Level of Significance Return to Normal Sensation (min.)
E 88% 12% 0.016 . Level of
: M Min.  Max. SD
C 47% 53% P<0.05 eat o ax Significance
E 19488 135 259  38.48 0.841
C : Controlled Group, E : Experimental Group, NS : No C 19352 111 263 42.92 NS

Significant Difference

Table 6. Postinjection Discomfort

C : Controlled Group, E : Experimental Group, NS : No
Significant Difference

None Mild Moderate Severe Level of Significance
Pain E 82% 6% 12% 0% 0.655
C 6% 18% 6% 0% NS
Trismus E 88% 12% 0% 0% 1.000
C 88% 12% 0% 0% NS

C : Controlled Group, E : Experimental Group, NS : No Significant Difference

opx| X2 AlZH

Aol Hat 194.88%F, tixwrollA Hat 193.52%
o8 F gl HuE Aol S YEA 93k tHp)0.05).
SpA R A& 72 lidocaine?} epinephrines] ekl o
< kst & w o]e Aol o A AEARE

tha HoJZ}, (Table 5)

L K
= uE.i e

2}

6. 0% 2k

Z+M %.\_1.17F

—a

o

Z%d| dojA, dado] none 82%, mild 6%,
‘moderate 12%E R91, ZTE none 76%,

mild 18%, ‘moderate 6%=S JYEI oW, o]+ EA|
ghH o 2 ato| 7} YERA] 24t (p)0.05). i el = 4
A, 2T 25 none 88%, mild 12%E #& Az
£ YERIATHp)0.05). (Table 6)

S A A9 vl e stete] A3t A5 Al 7P £9]
AHEE S wa v et B3 FRE v oA
21 =711 (lidocaine)-= Pt EHAQN AMNEHN, o &
o] &3t alx % A7 AdnlFH S Agata YA A} 9

Ao 7 AFAl AtS oyl &Ett Sodium

279



CHtetoto & giazi el nfets|x]: Vol. 27, No. 3, 2005

bicarbonatew A ] AHJst wHo AHEE = kA RA,
73ute] ni 5 rk G GolA 2=l 59 nhE kAl
o] &3 ARgol AldE o)A ghom, o] & BkA| X 417 24“"
nh Al &ttt & AT e ¢ZEs | fEIRlE
71E9 YEIRIF FE, v T S, A& AL ”}34
35 F B diste vlm HrKge RN 1 84S
ATt

npH Al FE2 AlY] AR, pH, AR, A &
TFAF A9 £ T 3
202702 FARLE 27G, 432 1.8ml & control

2L Al A pH BHE HPA R o 24 FEol Ul
£ Algstsith. Malamed”+ vH A9 273}
& A e pHIEF GAHAQ] Alolga 0}31‘4. ]
g dLeg) st el T8 Abold Hdtoq @
o A1t A, Yuen?} Dolman'& o F&dlA] &
7‘:}?45} =79 AHo] e FES UEit Ba
3113, Fitton &7 A& vk A, 2l=7iQle] Eze]s)
= 9y e 59 #4aE Uitk Busltt. o2
Al G st | v Ale] T A Gt tigh v
=gl Wol WRHJAR, o] wele ARE Hugh
|55 B3t} Serour % +73H A7 A vk (dor-
sal penile nerve block)ellA &Ze]sl € '—'_H: nk3 A <]
FAF Al EFe] AaEA @¥kthal Bastglal, Primosch
¢} Robinson'"& &Z2|3} € 2|=7191<] ?%P W FAF Al
olg 589 HAE Holzl Fdrta Euaet. o2 A
RrE AnE Hole A& o 7HA] o7t ZAARE, F
2 22 AW7HR1Y Fee X7} Alel7t W] wiEd Ao
2 AtRHET 0}7‘]?} = ?i:rl WE U3 g o Siae

o = |
e
o
=
rlr
kv
=
&
o
_{
i
4

ol l.n

}

oE&rlr‘

loéo}ﬂlal\:l
my

¢

FEFE AA %}S&E‘r I, 4 %91 TFARE T ARt
Ao =M, AIZE 3L

Analogue Scales ©|-&3te] $A]31H F5 F L] Ad
A AL F e EJ}E umﬂrjrﬂ /‘}E%E}. upebA 2 AT

SRR s e ED} ?4** 01 %E}i AteEr.
3fAlz A1 A vl Al vk gate] Zdd] #sto] ¢

BHow HE sk 47 numbness) e E2eHA H
‘_:;ﬂ o]a] 035_21_4 27zVo| A} ;q 2=0] n} _'4 B
IR = e=t), old it JpE BgAe] Al Aue =

AL Z X AT, whE Al 7 A go] A& A=
29| 3 central core theory” 2 412|291 891% o]
IEY wepA] £ AFME sz A7 A e &
o I S P v &3 0d, A5 nhE 2w,
3 AT ERE oA Hrbekdn

T w23 FEE Vreeland 379 ooHH, B

280

o

8.841.290 2 Husl=d,
7bet7] 9dste] ol FHAQ
Hersh E 52 713 & 5%, 1
o} Visual Analogue Scale ©
E FA oz Grleiont. &
EHeE ol A s B
gauges ©]§-3 pin prick testE ©I
& AIZEE ST o] WHe &
02 Wrolx] Ade Aldeta dAs 3
sto], wiH Bt o] He £ v
TS T2 whtel AAe dhyolet Al J:}

A9] mH & 7tebr] st A7) 2 HAHElectric
Pulp Test: EPT)E ©|&-3tlth. Harris”= EPT7} 54
npz o] xS Frlele 1o Fasla 2@l wholal
A Eusks 3, McDaniel 522 X0l 2|44 91 EPT A
Fo] 2ATAQ £4& YolA et Eusisitt. old
= AFdME A vk 83 3 ARE SS9k
EPTE A3t 5% EPTE 383 4go] thi 71t}
291 7} WhS-(false response)©] B& Ao R d#A]
A=, B ATl Verd tize] X4 niE] &n
Bt A7) 8.37+3.85% 22 =4 & Vreeland 5
o] Bt 8.44+1.85%, Chaney M &~'0] E1g 8.2+
2.0% 5, 718 th& A9k AR Z3o|n o] & m]Fof
Azlst & Aol S4 o] vwA A es] P Ao=
AtgET

Vreeland &7 9J&] Hu¥ spx|x 42173 AE w5 £
AT e v 23E ded 2939 HA Ak 1568
o, old E}Fﬂr 3 AEE ﬂoﬂ o g it
Vreeland & 63.3%. Reitz 59 71%9] =& vl3 A
TES BustARt g2 A e 37%004 63% %
BIstgoh, & AFA et iz
OE AFET 2 Aol & vehiAl = skt
L A o' skl 75, Aol A
AAZE A EE YERITH, & AT X%
93.52+42.9% 0.2 HH o= S
AL A &k -] fal AgT
% oo =9 &7Fo] o AA FEHUS
3 WT 194.88+38 4502 t2Zd} o]}
BRIt o] AdTolA o] $H 1.64ml¢]
/ lidocaine(1:100,000 epinephrine) &&o] /42 <l
Az A7 A vy Al AH o] vk 2ok A&
AlZHE e =t obF #AI7L 31%‘17] Zolgta AR
1=

_0|L
SN
e
o
o
N
[o o
o

M e
o
fl
ox
_OL
o =

— ¥R
Ot

Rl
&

=2

My 4
10 & gy

rob o

)

ot
oo (U

_0|L
P A
> ox M

o
o Hi

re

-

=

x
e

o ok

_|_,

of

o

rir

O+

i)

ljéii o
10
119
T

@D
=
.
)
=

=

¢ 4]
N

r° op
_0|L
2
hoos 2 2
N
== M
E J[H o
o
e
oo o

N
-~

ol
o

N

[‘10 _IN l"

i

\:I

% lo w
oX
ok
i

1
B

7

iy

) )

Olq'jmfz

ﬁ“ﬁoﬂpg_l}%&

Jrgr_ior:urrzkmru\o
»—Aool‘\'

52__[05‘.:10
ERY

RN
MKOMEE
i

SFA| 2 4173 A vpH oA oI = g g =IelT)
hyaluronidase 27} Al¢te] nt3] &5 g Aol A
Ridenour *"& wi& 7244 + EH 7ol distd four-



point pain scale® 7+t 23, vl E37} A A,
none 40%, mild 47%, moderate 7%, severe 1%& K

wstglon], e AFoXE o] fAtet A= B
YERZEE. & dFeME ot v Fme] EHtts
B, o)t AN vike] 43 Rold] 7]QIgcka
Bee, 28 AS @ Aol 247t 259 A7 o)
229] $7310] Fol7} glrhs Aolet 421a
u} A o] de|shs oA AdE uhe} o] BEo 7hA

% viehsl o) B} e e BA 22 4
ST He A B g0l e Aol
ol 3eH evgel Yobd ] W)
AFNE 2213} B Al A AZD F 713
HE 1A 488 A2 FAL AT, FI% Lo
520 g, 0-4C2 WART ° A9, 4% o] Y%
7RI} dE|Zo], 27] &9 94.54%% 82.04% =
A9 & 98-S Hnshd, AER 9 HEoE 27}
A S $A9E wefle. ol & AR 1
el )3 BHE QRO B BASAE 88 A
QEEL]
Ve FFs] 1), B2 07 AL v A 2B
s PEolle o) Al BB, oHl Astel 9E S,
A% A, K] 21 F 2B QolA oS Aol
2 AR gAA0E, BE A B Bage) ¥
ol YA, oI F BePTA A2 A7 A2 vHE v
£3 e A2 vH) 99 YoIA vhe EsbE o]

2} Atz E

(¢

V.2 E

S22 217 A vk3 Al sodium bicarbonate® ©]&
gt gz st | PETIR1e] WA Fedl #al AT 9
sfo] Moz ET S A S 72 QA e Wt
2t 3082 tde R, wiH Ale] BF, vk &ake] i
&S5, ni3 339 Z]é? AlZE, Bk 7“3 T+ B dst
o] 7]-3“«] gl =711 vl H7HE Aldste] e 2
232 At
1. v Al Y Al 5% (injection pain)©llAl,

2 =7 71E9 BmrlE B85 7

HATH(p<0.05).

2.3 B3 3 5 e uk 29t Ao
Gz st | g E7klo] A&EPAT, FAH R FoT
gk 2 oY AH(p)0.05).

3.7 29 24 3 A5 v 89 2Ee guyow
dzeig @ geTRRlelA A&da, BAA A A
ZAA9 ] o= YERIATH0.05¢p<0.1).

4. 7 233 5 v ATERIA TS dEE s

B2
T
<)
b

O

ol

SIX| =M ME OfF Al 2ZiE|3t & 2|Flele] ofF SO Ziet 2A4H o

d g e7RIA =& AFES TN (p0.05).
CvH A% AR e 2 5 Bt Qo e 4
g3 € urieln /12 elEskle] Wrke Aelzt

AATHp»0.05).

o]y Auatg BEU R SHxx 41 A
bicarbonate® °©]&3te] &Zz|st € g
S5 it A& wiF gabe] Uy
AIZH vk 44 & 2 delA] 7= g

nk Al sodium
IR ulH A
< Yehliz A&
1:7]_0]_,1]. tﬂr,].ﬁ_

Aoz} glemg oo &8 W X3} A7 Al g F&
ghiolgt AlRE T

10

11.
12.

13.

14.

15.

16.

. McLean C, Reader Aa, Beck M et al

. Vreeland D, Reader A, Beck M et al :

. Hinkley S, Reader A, Beck M et al :

. Reisman D, Reader A, Nist R et al :

. Bartfield JM, Gennis P, Barbera J et al :

{126

il

. Agren E, Danielsson K : Conduction block analgesia in the

mandible. Swed Dent J 5 : 81, 1981.

: An evaluation of 4%
prilocaine and 3% mepivacaine compared to 2% lidocaine
(1:100,000 epinephrine) for inferior alveolar nerve block. J
Endodontol 19 : 146, 1993.

An evaluation of
volumes and concentrations of lidocaine in human inferior
alveolar nerve block. J Endodontol 15 : 6, 1989.

An evaluation of 4%
prilocaine with 1:200,000 epinephrine and 2% mepiva-
caine with levonordefrin compared to 2% lidocaine with
1:100,000 epinephrine for inferior alveolar nerve block.
Anesth Prog 38 : 84, 1991.

Anesthetic efficacy of
the supplemental intraosseous injection of 3% mepivacaine
in irreversible pulpitis. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 84 : 676, 1997

. Strichartz G : Molecular mechanisms of nerve block by

local anesthetics. Anesthesiology 45 : 421, 1976.

. Moore DC : The pH of local anesthetic solutions. Anesth

Analg 60 : 833, 1981.

Buffered versus
plain lidocaine as a local anesthetic for simple laceration
repair. Ann Emerg Med 19 : 1387, 1990.

. Malamed SF : Handbook of local anesthesia. 4th ed. St.

Louis: Mosby: 1997.

. Morris RW, Whish DKM : A controlled trial of pain on

skin infiltration with local anaesthetics. Anaesth Intensive
Care 12 : 113, 1984.

Catchlove RFH : The influence of CO2 and pH on local
anesthetic action. J Pharmacol Exp Ther 45 : 421, 1972.
Necheles H, Gerard RW : The effect of carbon dioxide on
nerve. Am J Physiol 93 : 318, 1930.

Gupta YK, Doval DC, Nath C et al : Evaluation of carbon-
ated solution of Xylocaine as local anaesthetic. Indian J
Med Res 75 : 579, 1982.

Yuen VH, Dolman PJ : Comparison of three modified lido-
caine solutions for use in eyelid anesthesia. Ophthal Plast
Reconstr Surg 15 : 143, 1999.

Fitton AR, Ragbir M, Milling MA : The use of pH adjusted
lidocaine in controlling operative pain in the day surgery
unit: a prospective, randomised trial. Br J Plast Surg 49 :
404, 1996.

Serour F, Levine A, Mandelberg A : Alkalinizing local
anesthetic does not decrease pain during injection for dor-

281



CHtetoto & giazi el nfets|x]: Vol. 27, No. 3, 2005

17.
18.

19

20.

21.

22.

23.

sal penile nerve block. J Clin Anesth 11: 563, 1999.
Primosch RE, Robinson L : Pain elicited during intraoral
infiltration with buffered lidocaine. Am J Dent 9 : 5, 1996.
Frommer J, Mele FA, Monroe CW : The possible role of
the mylohyoid nerve in mandibular posterior tooth sensa-
tion. J Am Dent Assoc 85 : 113, 1972.

. Hannan L, Reader A, Nist R et al : The use of ultrasound

for guiding needle placement for inferior alveolar nerve
blocks. Oral Surg Oral Med Oral Pathol Oral Radiol
Endodontol 87 : 658, 1999.

Galbreath JC, Eklund MK : Tracing the course of the
mandibular block injection. Oral Surg Oral Med Oral
Pathol 30 : 571, 1970.

Fiset L, Getz T, Milgrom P et al : Local anesthetic failure:
diagnosis and management strategies. Gen Dent 5 @ 414,
1989.

Hersh E, Hermann D, Lamp C et al : Assessing the dura-
tion of mandibular soft tissue anesthesia. JADA 126
1531, 1995.

Harris SC, Blockus LE : The reliability and validity of
tooth pulp algesimetry. Journal of Pharmacology and

A7} debA
$AW T 330-716

Ex
o
Sehelin 2| sl ek P7yekeru o) eta
A

oY g

282

AL
o1 M
o

A

AP AR A 7197

Ho

ol

20044 114 19¢
=3 2006 28 11

24.

25.

26.

217.

28.

Experimental Therapeutics 104 : 135, 1952,

McDaniel KF, Rowe NH, Charbeneau GT : Tissue
response to an electric pulp tester. Journal of Prosthetic
Dentistry 29 : 84, 1973.

Chaney MA, Kerby R, Reader A et al : An Evaluation of
lidocaine hydrocarbonate compared with lidocaine
hydrochloride for inferior alveolar nerve block. Anesth Prog
38 1 212, 1991.

Reitz J, Reader A, Nist R et al : Anesthetic efficacy of the
intraosseous injection of 0.9ml of 2% lidocaine(1:100,000
epinephrine) to augment an inferior alveolar nerve block.
Oral Surg Oral Med Oral Pathol Oral Radiol Endodontol
86 : 516, 1998.

Ridenour S, Reader A, Beck M et al : Anesthetic efficacy
of a combination of hyaluronidase and lidocaine with epi-
nephrine in inferior alveolar nerve blocks. Anesth Prog 48
9, 2001.

Larson PO, Ragi G, Swandby M et al : Stability of
buffered lidocaine and epinephrine used for local anesthe-
sia. J Dermatol Surg Oncol 17 : 411, 1991.

Reprint Requests

Kyung-Wook Kim

Dept. of Oral & Maxillofacial Surg. School of Dentistry.
Dankook University, 7-1 Sinbudong, Cheonan, 330-716, Korea
Tel : 82-41-550-1993
E-mail : kkwoms@dku.edu

Fax : 82-41-551-8988

Paper received 19 November 2004
Paper accepted 11 February 2005





